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Financial Accountability 
 
Watershed Improvement Funds 
 
 
Line Item 
Total Funds 
Approved ($) 
Total Funds Approved-  
Amended ($) 
Total Funds 
Expended ($) 
 
Available Funds 
($) 
Contractual—Report 
Writing 10,000.00 10,000.00 10,000.00  
Signs 700.00 700.00 162.40 537.60 
Project Tour 2,000.00 2,000.00 1,895.50 104.50 
Water Quality Monitoring 2,500.00 2,500.00 2,500.00  
Bio-retention Cells 146,004.00 146,004.00 135,741.42 10,262.58 
Bio-retention Swales 97,336.00 97,336.00 107,098.58 (9,762.58) 
Hydromulching 5,000.00 0  0 
Erosion Control Matting  5,000.00 5,500.00 (500.00) 
Totals 263,540.00 263,540.00 262,897.90 642.10 
 
 
Total Project Funding 
 
 
Cash 
 
In-Kind 
 
Total Approved 
Application Budget 
($) Total Actual ($) 
 
Funding Source 
Approved 
Application 
Budget($} 
 
Actual($) 
Approved 
Application 
Budget($) 
 
Actual ($) 
 
 
 
Coralville 205,156.00 194,893.00 28,900.00 28,900.00 234,056.00 223,793.00 
Iowa R. Friends 
  
400.00 400.00 400.00 400.00 
Johnson 
Roadside 
  
9,604.00 9,604.00 9,604.00 9,604.00 
Johnson SWCD 
  
500.00 500.00 500.00 500.00 
WIRB 263,540.00 262,898.00 
  
263,540.00 262,898.00 
Grand Total 468,696.00 457,791.00 39,404.00 39,404.00 508,100.00 497,195.00 
 
Watershed Improvement Fund contribution: 
 
Approved application budget:  52%  
Actual:  53% 
 
Bio-Retention cell expenses came in under budget while swales were over budget due to extra 
stabilization that was necessary to stabilize the grade on sandy soils. The City paid for the additional 
cost of the bioretention swales. The WIRB request has not changed.  
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Environmental Accountability 
 
 
In December of2015, construction of the bio-retention cells and bioswales on Coral 
Ridge A venue were completed. The project consists of seven bioretention cells and two 
bioswales designed to treat stormwater runoff from Coral Ridge Avenue. These water 
quality practices treat 100% of the stormwater runoff from this section of roadway. Flow 
meters were installed as part of this project. These meters showed that up to 25% of runoff 
volume is recharged to groundwater. Spring of2016 was the first opportunity to monitor the 
practices following construction. The data included in this report represents two separate 
rain events. Additional monitoring will be conducted to further quantify the pollutant 
removal rates of the storm water practices. 
 
Figure 1: A map of Coral Ridge Avenue and the bioswale structure surrounding the section of road 
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This data is currently restricted to the bioswale on the north end of the project, 
emphasized in Figure 1. This figure also identifies storm drain outfalls throughout the project 
area. CR 01, CR 02, CR 03, and CR05 are outfalls that carry untreated stormwater directly off of 
Coral Ridge Avenue (CRA) and into the bioswale. CR 04 carries water treated by the first three 
bioretention cells to the final cell in the sequence. CR 06 acts as the final outfall structure 
transporting the remaining water that has been fully-treated by the bioswale into the city storm 
sewer system. 
 
A reduction in E. coli, Chloride and Nitrate concentrations in surface runoff was 
observed as water was treated while moving though the bioswale. High chloride concentrations 
observed at the top of the bioswale were reduced by ten-fold as the water exited CR 06 into the 
city storm sewer. High E. coli levels are commonly seen in road runoff. After the biocell treated 
the road runoff, extremely low levels were observed, corresponding to the lowest concentration 
of bacteria that was observed in the data. Additionally, 20% of all storm water which enters the 
practice is recharged as groundwater. 
 
This data indicates that E. coli, Chloride and Nitrate concentrations drop as runoff 
progresses through the bioswale. Additional monitoring will help to determine the quantity and 
quality of treatment over a longer time periods. The University of Iowa, The Iowa Institute of 
Hydraulic Research and The City of Coralville will continue monitoring urban pollutants to 
determine the effectiveness of these practices and during future rain events. 
 
By using the sediment delivery calculator, it was determined that the receiving stream is 
contributing 108 tons of sediment to the receiving regional detention basin per year. By reducing 
the amount of flow going through this area we are reducing the total sediment of this drainage 
area by 75%.  The total reduction of sediment is 81 tons per year.  By reducing this sediment load 
to the regional flood control basin, it will reduce sedimentation, extending the lifespan of the 
basin.  Additionally, by infiltrating the first flush of pollutants off the roadway we are drastically 
reducing the amount of urban pollutants which would historically be carried into the receiving 
regional detention basin and Clear Creek.  All of the stormwater practices have been installed 
and are reducing flow, thus reducing sediment from this drainage area by 75% giving us an 81 
Ton reduction in sediment load yearly.  
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Figure 2:  A cross section of bio cells surrounding Coral Ridge Avenue 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 3:  A graph displaying the inflow and outflow of the bioswales, yielding a difference of 
19% groundwater recharge volume 
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Practices and Activities 
 
Practice or 
 
Activity Unit 
Approved 
 
Application Goal Accomplishments 
Percent 
 
Completion 
Rio-retention cells Cells 7 7 100% 
Rio-retention swales Swales 2 2 100% 
Traditional  
Design vs. Green 
Design Analysis 
and Report Reports 1 1 100% 
Educational Tour Tours 1 1 100% 
Film Highlighting  
Project Films 1 1 100% 
Creation, Printing  
and Distribution  
of the "Coralville 
Connection" Editions 1 1 100% 
 
 
 
Practices and Activities - Method of Achievement 
 
OBJECTIVE 1:  Administer the Coral Ridge Avenue Stormwater Project to ensure 
all objectives and activities planned are implemented. 
 
Goals: 
 
A.  Submit progress reports, annual project reports and final report. 
 
B.  Obtain needed training for project manager and committee members. 
 
C.  Manage the project to maintain quality control and to maximize communication with, 
and involvement of, local advisors and state and local staff of participating agencies. 
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Actions: 
 
A. Ensured all objectives and activities planned were implemented.  Prepared and submitted 
progress reports by the 15th of the month following the end of the reporting period. In 
addition, annual reports detailing project progress were submitted in 2015 and 2016. This 
final comprehensive report will wrap everything up by documenting the result of the project. 
B. To obtain the necessary training for this project, Amy Foster attended the WIRE- 
sponsored new project manager training. Amy also received training from Wayne 
Petersen on measuring reductions regarding urban conservation practices. 
C. In an effort to maximize communication and involvement, a pre-construction meeting 
was held amongst local advisors and participating agencies. From there, construction 
meetings with contactors, researchers and partners were conducted weekly. The Plan of 
Work was reviewed monthly and remarks were added as needed. 
 
OBJECTIVE 2: Construct seven biocells and twobio swales to manage water quality and quantity 
volumes generated from a four lane high way. 
 
Goals: 
 
A. Ensure that practices are installed according to the Iowa Stormwater Management Manuals. 
B. Provide quality control to ensure long term function of the stormwater practices.  
 
Actions: 
 
A. Amy Foster provided daily construction oversight to ensure that the bio cells and bio 
swales were installed according to the Iowa Stormwater Management Manuals. 
B. Amy Foster enforced erosion and sediment control as well as good housekeeping 
requirements to provide quality control and ensure proper functionality of these practices 
in the long term.  
Coral Ridge Avenue Stormwater Project  Clear Creek 1302-002 
 
-9- 
 
 
OBJECTIVE 3: Determine cost difference between traditional and green infrastructure.  
Goals: 
 
A. Complete a cost feasibility study that determines the cost differences between 
traditional infrastructure and green infrastructure. 
 
Actions: 
 
A. Howard R. Green was hired as an outside consultant to detail the cost feasibility study.  
This study has been included with this report, see Appendix A. 
 
OBJECTIVE 4.  Conduct watershed tour to highlight Coral Ridge Avenue Stormwater Project 
and agricultural projects within the Clear Creek Watershed 
 
Goals: 
 
A. Have 50 people attend the watershed tour 
 
Actions: 
 
A. Amy Foster in conjunction with the Johnson County Soil and Water Conservation 
District and Iowa River Friends planned and conducted a successful tour of the Clear 
Creek Watershed and Coral Ridge Avenue Project.  Ninety-nine participants attended. 
The Coral Ridge Avenue bus tour was featured on the City of Coralville's Facebook 
"Water Quality Wednesday" post in addition to the project being highlighted in the 
Coralville Connection quarterly magazine.  
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Figure 4:  The City of Coralville featured the Clear Creek Watershed  Bus Tour that included 
Coral Ridge Avenue on its Facebook "Water Quality Wednesday" post 
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Program Accountability 
 
 
Education was a big element of this program. Many contractors, engineers, City staff 
members, students and water quality professionals were on-site during construction. These 
people were included in the construction process. They were able to see firsthand the 
coordination and flurry of erosion control installations that happen before a rain event. Many 
of these professionals helped grab samples from the outflow pipes during rain events and were 
able to see how these practices function. 
 
Anyone who has worked on a green infrastructure project knows that there are many 
challenges to overcome. The first challenge is communication.  Ensuring that the contractor, 
sub- contractors, engineers, inspectors and City personnel are on the same page and working 
towards the same goals. Weekly meetings to ensure that water quality practices are being 
installed per the Iowa Stormwater Management Manual (ISWMM) are essential. Continued 
project oversight of the installation to ensure the quality control is the other side of the coin. 
It's important to look at every load of rock that is used to ensure that it is indeed "clean rock". 
Watching the sub- contractors place the amending soil mix to ensure that the cell is not 
compacted is another example of ensuring quality control on the site. 
 
Soil types include their own set of challenges. On this project we were working in very 
sandy soils. This made the basins highly erodible. Looking back, I would not have used these 
basins as sediment control practices prior to installation of the post construction stormwater 
practices. Because they were installed as swales, we were constantly fighting erosion on the 
sides and bottom. Next time would wait to excavating the swales until I was ready to install 
rock, soil amendments, plants, etc. 
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A Brief Review of the Triple Bottom Line Advantages 
of Stormwater Best Management Practices within 
Transportation Corridors 
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Executive Summary 
 
 
When it comes to options in stormwater management, many people understand that green infrastructure 
practices provide multiple ecological benefits compared to traditional gray infrastructure; however, they 
incorrectly assume that those benefits come at a premium cost. Data generated from the expanded 
implementation of green stormwater practices in recent years indicates just the opposite. The City of 
Coralville, Iowa, for example, saved over $45.000 (I 0%) in construction costs on one roadway project 
alone by replacing large longitudinal storm pipes with bioswales and bio-retention cells. 
 
Detailed case studies and academic research on installed practices indicate that 
green infrastructure can provide reliable, long-term performance, and in many 
cases cost significantly less than traditional concrete pipes which provide no 
runoff quality or flood control benefits. 
 
Traditional stormwater infrastructure utilizes concrete catch basins and piping to quickly and effectively 
transport storm water runoff downstream to the nearest waterbody. Green infrastructure aims to minimize gray 
infrastructure needs by maximizing on-site retention and infiltration of small to moderate rainfall events. This 
paradigm shift leads to stormwater management designs where the additional cost of green stormwater 
improvements are offset by the reductions in pipe length and diameter, and number of catch basins and manholes 
needed. Green infrastructure also reduces the size of flood control structures such as detention basins, which 
saves on construction cost and maximizes developable area. While green stormwater practices do require 
seasonal maintenance (removing debris and sediment, plant management, etc.), the comprehensive long-term 
operations, maintenance and repair costs are similar to or less than gray infrastructure practices. 
 
Additionally, the costly downstream consequences associated with traditional gray stormwater 
infrastructure, such as stream bank and channel erosion, localized flooding, transport of roadway pollutants 
and overall ecosystem degradation, are avoided.  Instead, a myriad of monetary and non-monetary benefits 
are realized:  reduction of runoff volume, improvement of runoff stormwater quality, reduction in long-term  
receiving-stream maintenance, enhanced aesthetics, increased property value, and improved overall public 
perception of stormwater and how it's managed within one's community.  Overall, the net effect of using 
green stormwater infrastructure instead of gray piping is a reduction in total cost, and an improvement in the 
water quality in local lakes and rivers, which leads to improved quality of life of local citizens.   
 
Academic research and engineering case studies have quantified the cost-savings, environmental and social 
benefits of green infrastructure.  These findings have empowered community leaders to revise their 
comprehensive stormwater management plans to consider the total life cycle cost or the stormwater 
management system from raindrop to riverbed.  A few examples of case studies and research results are 
included here.   
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CASE STUDY 
 
 
 
 
 
 
 
 
 
Coral Ridge Avenue is a heavily used primary 
gateway into the City of Coralville, Iowa. When 
the roadway was reconstructed, it presented a 
unique opportunity for sustainable stormwater 
management and roadway improvements to 
intersect. This project increased traffic and 
pedestrian capacity by adding two lanes and a 10 
foot-wide multi-use trail. Aesthetic streetscaping 
elements, including six bioswales and six bio-
retention cells were added within the right-of-way 
to improve the quality and reduce the quantity of 
storm water runoff from the roadway. 
 
The City of Coralville chose to manage stormwater 
with a hybrid system including both green and gray 
infrastructure elements.  Pavement runoff is 
captured with traditional curb inlets and piping, 
then routed to the right-of-way and medians with 
minimal longitudinal piping. In place of longitude 
piping, infiltration and conveyance of stormwater 
is provided through bioswales with flagstone drop 
structures. The bio-retention cells collect runoff 
from the bios wales and process roadway 
contaminants and pollutants. 
 
The overall system was sized with the goal of 
treating the “Channel Protection Volume” (CPv), 
which includes the minimum required “Water 
Quality Volume” (WQv). The WQv / CPv is the 
runoff generated f r om a 1.25 / 2 4-inch rainfall, 
respectively. The average retention volume 
achieved by the system is 160% of the WQv, and 
123% of the CPv. 
 
Overall, stormwater infrastructure capital costs were 
reduced approximately 10%, primarily by replacing 
large longitudinal pipes and storm structures with 
bioswales and bioretention cells. 
 
In addition to initial construction cost savings, 
long-term benefits include:  enhanced aesthetics, 
reduced runoff volume, improved runoff water 
quality, reduced stream degradation, increased 
pollinator habitat, and increased community 
awareness. 
 
Each bioswales bio-retention cell is outfitted with 
monitoring devices to assess system performance 
for multiple parameters including flow reduction, 
chloride concentration, nutrients, bacteria, and 
other urban contaminants. 
 
 
 
 
Funding for this project 
was provided by the City 
of coralvile, Iowa DOT, 
Watershed Improvement 
Review Board, and 
Rockwell Collins. 
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CASE STUDY 
 
Hinsdale – The Woodland, Residential 
Stormwater Retrofits 
 
 
Thinking Outside the Pipe 
 
The Woodlands is a fully developed residential area that suffered chronic drainage 
problems within the right-of-way. When roadway and drainage improvements were first 
studied in 2008, traditional gray infrastructure was planned to collect and convey up 
to the 100-yr· storm. The estimate for these improvements was $24.4 million in 
2009, a feasibility study was conducted to determine if green stormwater initiatives 
could reduce grey infrastructure needs and save money. The green infrastructure 
option was estimated at $15 m illion, a 39% savings in capital cost alone. 
 
An aggressive hybrid approach was ultimately implemented that combined 
traditional curb and gutters for the City roadways, but avoided costly large pipes, catch 
basins and manholes as much as possible, replacing them with curb cut flumes. 
bioretention cells, bioswales, rain gardens, permeable pavers, and porous underground 
detention chambers.  This combination simple surface conveyance, infiltration and 
treatment practices, and underground detention chambers reduced overall stormwater 
management to a clean form that blended well with the existing ne ighborhood  
aesthetics. In addition, the peak runoff leaving the storm sewer system during the 10-
yr event is expected to be reduced by approximately 60%. 
 
This melding of green infrastructure design strategies not on ly  addresses the 
e c o logical and aesthetic values, but meets the cost-savings goal of the City. The case 
study of the project in its final stages was presented at conferences across the Midwest 
where it received awards from the American Public Works Association (APWA) and the 
American Council of Engineering Companies (ACEC). 
 
 
After 
Before 
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SUMMARY STATISTICS - PHASE 1 
 
Decrease in Peak Outflow from Storm Sewer with BMPs 
compared to existing conditions 
 
50-year 2-hour event 
 
10-year 1-hour event 
66% flowrate reduction 
58% flowrate reduction 
 
 
Green Infrastructure Footprint 
 
Rain Gardens 
 
Bioswales 
 
Underground Storage Volume 
 
 
35,020 square feet 
 
8,41 0 square feet 
 
27,827  cubic feet 
 
 
Reduction in Overall Cost  Compared 
to Traditional Infrastructure  
 
 
39% 
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to reduce peak flowrates for events larger than the 
5-year precipitation event. The detention basin for 
each scenario was sized to meet typical detention 
ordinance requirements (detain the 100-year 
runoff and release at less than the 5-year pre-
development runoff rate). A storage volume to 
cost relationship developed by the EPA was 
applied to estimate the detention basin costs for 
each scenario. The volume required tor the basin 
was over 50% less thanks to the permeable 
pavement and rock chamber volumes, which 
would result in more developable area, and lead to 
even greater net cost benefits. 
SUMMARY STATISTlCS - GI OPTIONS 
                                                                                                   
 
Decrease in required detention bas in volume 53% to 58% 
 
Decrease in pipe and structure cost 4% to 5% 
 
Total pavement costs were functionally identical 
 
Precipitation totals for Coralville, IA 
 
WQv – 1.25” 
CPv – 2.4” 
5-year – 3.78” 
 
 
 
 
STANDARD CROSS SECTION PERMEABLE PAVER PARKING CROSS SECTION  
Figure: The typical 
sections included in 
the hypothetical 
residential 
development are 
shown above. The 
residential street 
would include space for 
two-way traffic and 
one lane width of 
parking on each side. 
Note that the 
rendering above 
illustrates only half of 
the typical section for 
each separate design. 
 
 
 
 
 
  













